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Background:	 Diabetes	mellitus	 (DM)	 affects	 connective	 tissues	 in	many	ways	 and	 causes	
different	alterations	in	periarticular	and	skeletal	systems.	
Methods:	 A	 cross-sectional	 study	 was	 conducted	 by	 interviewing	 and	 examining	 402	
consecutive	 diabetic	 patients	 followed	 at	 Tikur	 Anbessa	 Hospital	 OPD.	 Evaluation	 was	
performed	 according	 to	 the	 Short	 Musculoskeletal	 Function	 Assessment	 Questionnaire	
(SMFA).	The	diagnoses	were	established	by	Consultant	Orthopedic	Surgeon.	




Hand	 involvement	and	 sex	of	 the	patient	and	Type	of	diabetes	 is	 significantly	associated,	
Duration	of	DM	and	shoulder	involvement	are	significantly	related.	
Conclusions:	Musculoskeletal	manifestations	are	very	high	in	adult	diabetic	patients	at	the	
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preventable	major	 amputations-responsible	 for	 24	 of	 the	 32	major	 amputations	 indicated	 in	




to	 screen	 musculoskeletal	 complications.4-9	 Several	 musculoskeletal	 disorders	 have	 been	
described	in	these	patients	which	can	be	divided	into	3	categories10,11:		
A. disorders	 which	 represent	 intrinsic	 complications	 of	 diabetes,	 such	 as	 limited	 joint	
mobility	 or	 diabetic	 cheiroarthropathy,	 stiff	 hand	 syndrome,	 and	 diabetic	 muscular	
infarction,	12-15	
B. disorders	with	 an	 increased	 incidence	 among	diabetics,	 such	 as	 Dupuytren’s	 disease,	
shoulder	 capsulitis,	 neuropathic	 arthropathy,	 osteopenia	 (in	 type	 1	 DM),	 flexor	
tenosynovitis,	septic	arthritis,	acute	proximal	neuropathy,	proximal	motor	neuropathy,	
pyomyositis	 and	 the	 diffuse	 idiopathic	 skeletal	 hyperostosis	 (DISH)	 syndrome,	 the	
diagnosis	of	which	depends	on	the	radiographic	recognition	of	a	minimum	of	2	bridges	
connecting	3	consecutive	vertebrae	in	diabetics	usually	complaining	of	back	pain.16-17		




and	risk	 factors	of	musculoskeletal	disease	 in	diabetic	patients	 followed	at	Diabetes	Center	of	
Tikur	Anbessa	Specialized	Hospital	(TASH),	a	tertiary	referral	hospital.	
The	specific	objectives	were	to:	




4) Compare	 the	 prevalence	 of	 musculoskeletal	 complications	 in	 our	 patients	 and	 other	
population	studies,	both	from	developed	and	developing	countries.		
Methods	
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will	 be	 used	 and	 every	 other	 patient,	 fitting	 the	 criteria	 and	 presenting	 to	 the	 clinic	will	 be	
interviewed.	
Inclusion	and	exclusion	criteria	
All	 consecutive	 adult	 diabetic	 patients	 coming	 to	 the	 outpatient	 department	 of	 the	 Diabetes	
Center	in	the	6	months	of	the	study	period	(February-July	2010)	were	included	in	the	study.	
Exclusion	criteria	included	pregnancy,	age	less	than	14	years,	and	diabetes	secondary	to	another	




Musculoskeletal	 Function	 Assessment	 Questionnaire	 (SMFA),	 clinical	 history,	 physical	
examination	and	laboratory	investigations.	This	tool	was	developed	by	Swiontkowski	in	1999.4-9	
It	 represents	 a	 valid	 reliable	 and	 responsive	 instrument	 for	 clinical	 assessments	 and	 is	
recommended	 by	 the	 American	 Academy	 of	 Orthopedic	 Surgeons.	The	 SMFA	 is	 a	 self-
administered	form	but	assistance	could	be	provided	by	a	diabetes	nurse.	Patients	with	findings	
on	the	SMFA	were	closely	examined	by	a	consultant	to	make	a	diagnosis.	Upon	completion	of	the	











without	 a	 positive	 Tinel’s	 or	 Phalen’s	 sign.	 CTS	was	 excluded	 if	 other	 causes,	 such	 as	
thyroid	disease,	acromegaly,	or	C5/C6	radiculopathy	were	suspected.	We	also	considered	
a	history	of	surgery	as	evidence	of	the	disease.	
2) The	diagnosis	 of	Dupuytren’s	 contracture	was	based	on	1	of	 the	 following	 features:	 a	
palmar	or	digital	nodule;	tethering	of	palmar	or	digital	skin;	a	pretendinous	band	and	a	






sign’	 in	 which	 the	 patient	 was	 asked	 to	 approximate	 the	 palmar	 surfaces	 of	 their	
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6) Flexor	 tenosynovitis	 or	 stenosing	 tenosynovitis	 or	 trigger	 finger	 was	 diagnosed	 by	










10) Diffuse	 idiopathic	skeletal	hyperostosis	syndrome	(DISH)	was	diagnosed	based	on	 the	
classification	 criteria	 set	 by	 Resnick	 and	 Niwayama,	 which	 requires	 radiographically	
recognised	bridges	connecting	at	least	4	contiguous	vertebrae	of	the	thoracic	spine,	with	
preservation	 of	 the	 intervertebral	 disk	 space	 and	 absence	 of	 apophyseal	 joints	 or	
sacroiliac	inflammatory	changes.	Only	those	with	back	pain	had	an	x-ray	of	the	spine.		





at	 the	 weight-bearing	 joints	 and	 the	 classical	 finding	 of	 articular	 surface	 destruction,	
dislocation,	disorganisation,	and	increased	density	of	the	involved	joint	on	x-rays.	





calculated	 for	 quantitative	 data,	 and	 percentages	 for	 categorical	 variables.	 Numbers	 and	






















Table	 5	 shows	 that	 126	 of	 402	 patients	 (31.3%)	 were	 clinically	 demonstrating	 at	 least	 1	











Table 1: Age distribution of adult outpatients followed at the Tikur 
Anbessa Hospital Diabetes Center 
Age group (years) n % 
14-19 6 1.5 
20-29 51 12.7 
30-29 59 14.7 
40-49 72 17.9 
50-59 115 28.6 
60+ 99 24.6 
Total 402 100.0 
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Table 2: Treatment regimens of adult outpatients followed at the Tikur 
Anbessa Hospital Diabetes Center 
Treatment regimen n % 
Insulin 268 66.7 
Oral hypoglycaemic 
(OH) agents 112 27.9 
Both insulin & OH 
agents 12 3.0 
Diet alone 2 0.5 
Unknown 8 2.0 
















Figure 1: Distribution of Education Status of Adult Diabetic

















Figure 2: Distribution of occupations
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Table 3: Fasting blood sugar (FBS) measurements among adult outpatients followed at the Tikur 
Anbessa Hospital Diabetes Center 
n = 388 FBS current (mg %) FBS highest FBS lowest 
Mean 245.2 341.1 80.5 
Median 215.5 300.0 70.0 
Range 719 641 385 
Minimum 31 109 15 
Maximum 750 750 400 
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Table 4: Chronic medical comorbidities among adult outpatients 
followed at the Tikur Anbessa Hospital Diabetes Center (n = 199) 
Chronic medical illness n % (of total N = 402) 
Hypertension 159 39.6 
Cardiac illness 22 5.5 
HIV 5 1.2 
Rheumatoid arthritis 1 0.2 
Asthma 5 1.2 
Nephropathy or renal 
failure 27 6.7 
Retinopathy 13 3.2 
Dyslipidaemia 19 4.7 
Liver disease 3 0.5 
Anaemia 1 0.2 
Seizure disorder 2 0.5 
Thyrotoxicosis 1 0.2 
No chronic medical illness 203/402  
More than 1 chronic 
illness 59/199  
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Table 5: Distribution of musculoskeletal diseases among adult outpatients followed 




(N = 402) 
Conditions affecting hand   
 Diabetic cheiroarthropathy 30 7.5 
 Trigger finger 36 9 
 Dupuytren’s contracture 4 1 
 Carpal tunnel syndrome 4 1 
   Subtotal  74 18.5 
Conditions affecting shoulder   
 Frozen Shoulder 13 3.2 
 Calcific Periarthritis 5 1.2 
   Subtotal 18 4.4 
Conditions affecting the feet    
 Diabetic Osteoarthropathy 6 1.5 
 Plantar Fasciitis 10 2.5 
   Subtotal  16 4.0 
DISH (back pain + x-ray finding) 16 4 
Muscle infarction 2 0.5 
Total 126 31.3 % 
Other MSK conditions 
encountered    
Chronic low back pain  78 19.4 
Osteoarthritis (any joint) 74 11.7 
Peripheral neuropathy symptoms 29 7.2 
Radiculopathy symptoms 3 0.7 
Unrelated musculoskeletal 
conditions 9 2.2 
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Table 6: Study variables with statistically significant associations (at the 95% confidence level) 
among adult outpatients followed at the Tikur Anbessa Hospital Diabetes Center 
Variables Odds Ratio P-value Z-statistic 
Male sex and hand complications 1.99 0.015 2.43 
Type 1 diabetes mellitus (DM) and hand 
complications 2.36 0.009 2.62 
DM duration > 10 years and hand 
complications 3.370 < 0.001 3.90 
DM duration > 10 years and shoulder 
complications 5.745 0.022 2.29 
Type 1 DM and neural complications 4.863 0.035 2.11 
Chronic medical illness and 
musculoskeletal complication 4.323 < 0.001 6.21 
DM duration > 10 years and chronic 























individual	 component,	 especially	MSK	 involvement	of	 the	hands	and	shoulders.25	 Few	studies	
have	evaluated	the	entire	MSK	system,	including	the	limbs	and	back.	Among	these	was	a	pilot	
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study	on	208	patients	with	type	2	diabetes	in	which	MSK	complications,	excluding	osteoarthritis,	
were	detected	in	38%	of	cases.3	A	higher	prevalence	(58%)	was	reported	by	other	authors	in	a	

















prevalence	 of	 adhesive	 capsulitis	 in	 patients	with	DM	was	13.4%,	 and	 the	 prevalence	 of	 DM	
among	patients	with	adhesive	capsulitis	was	approximately	30%.29,30	
In	 a	 long-standing	 disease,	 there	 is	 strong	 evidence	 that	 the	 development	 of	 1	 complication	
predisposes	the	development	of	another.	We	found	a	significant	association	between	any	MSK	
complication	 of	 diabetes	 and	 a	 comorbid	 chronic	medical	 illness.	 Similarly,	 a	 Japanese	 group	
examined	 302	 diabetic	 patients	 in	 a	 case–control	 study	 and	 demonstrated	 a	 significant	
association	between	different	types	of	complications,	especially	flexor	tenosynovitis	and	limited	
joint	mobility.	






















with	 MSK	 symptoms.	 There	 was	 a	 statistically	 significant	 association	 between	 clinically	
manifesting	MSK	complications	and	having	a	male	sex,	type	1	DM,	DM	for	more	than	10	years,	and	
a	comorbid	chronic	medical	illness.	















analysis.	 Nurses	 S.	 Tsion,	 Y.	 Zenash,	 and	 K.	 Etenesh	 at	 our	 diabetes	 centre	 deserve	 special	
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